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1^ — (57) Abstract: A plurality of recesses of different depths are formed in the surface of a wafer for active layer or in the pasted surface 
OO of a wafer for supporting substrate, and then they are pasted through an insulating film, thus filling a cavity having high dimensional 
CO accuracy. A plurality of cavities can be formed simultaneously at a plurality of positions in the plane of a substrate, and the thickness 
^ of an SOI layer can be set arbitrarily. A hybrid semiconductor device mounting an MOS type element and a bipolar element on the 
same chip can thereby be fabricated easily. 



WO^04/038790 Al lllllilllillllliilllilllllllilfl! 



• « 

wo 2004/038790 



:T/JP2003/013514 



m m m 

5 i^m^^m 

10 

15 (mimt^^-^w:fJLm<D^^) \zni^m'^m'¥'f)^mm-^nx\^^^o 
^(D^^y3:mf'm<D^m(Dmm^M^'r^rc&. soi (si i i c 

on On Insulator) S^/J>^^ i^tlXi^^^o SOI &UX 

''-^\ to^miz.m-^^nnKDimib^^iy u u >m.i\:mij^^^-^ tix ^ o 

20 Ji(^S O I »mJC25^T«, 3^^7n«3tt;:J:^#^tg^k;^^tr^AW 

nx. mmmti hm^^ c t^^x^ 

s o I mwLo^—mtvx. m^it B:$^m^m 2001-144 



wo 2004/03S790 ^^T/JP2003/013514 



y'A-f T^^j^zmm (SO IS) t-r^tfh\z. ^huy^o^^^m 
10 Tco 'tf3it>-^. ^^y)^t>^s o 1 mu<Dmmn\z^\^^x. m^mm^yx. 

S M ^ D -& a <h b T « 'j4 S ffl 31 - A t ^ t# * ^ ffl ^7 X - A ^ ^ 

o I mu^mTt-r ^ z. tti^x^ ^ :i t^^uw^h. z^o^b^^^^-^^tco 
15 -^(Dmm^t. ^mmm.^^m^^^m^mmmtvxmtbi^^tsz.tti^x^ 

fM^^-t^-s ZL t:^^mB'^¥^ D -&t)-t± s o I mu^^zs^<Dmi&:^^'&^ 

20 #^-r^Jlt^. -^-Ogfi^t bTVi^o 



^ 0J © n ^ 

25 h-^rircMv^t>i^ s o 1 muiz^i^^x . ±t^mmm\-^^M^^Ajx\^^ 



2 



wo 2004/038790 



7JP2003/013514 



$^>tc^^U. 7°Pii>;/it, $&(cSfc; ^Uy"^ z^^ )Vmm. ^ 

s o I m(Dm-^\tm^-^nti.i^^o m^umm(D s o i iiTtt 2 o - 5 

tiO. 01~5A6ml?afe^o 

15 ^ 1 o^Bjic-^^sM 0 -^t)-^ s o I s^ic^ntf^ mwmhx^-x'^m 

O I S^O¥Ml^TlI^O'(uSiC?^^$n-TVi^R^ D-^t^-fr S O I 



3 



wo 2004/038790 ^ ^/JP2003/013514 

mm^ti^(DU. so I m^^zs^Tcu^mmmm^ :i^-/\(^^^^'^t> 

ffl bfemitx-z^^^i^'. N a OH^fetiKOH/^^^^^ffi bfe7;V;^3 U 



4 



wo 2004/038790 



iT/JP2003/013514 



mM±izm^^m(DBW^m^-t^:^m'(:$>^o 
15 •t^mmih^n(Dnm^iixiz}tmmf3i^i!)^m^^^iE>n^o 

25 -^(Dm. ^(Dmmmwim^mi'mmmiyX s o 1 m t-r^z^^x^^^o m 



5 



wo 2004/038790 ^^/JP2003/013514 



10 mm^ hvx\t. m^it-^^j jLT.y'ji^y :n)i^h\z'^'j'yu^>^^m 

>(Dmmw^^w^^i^xmm,m\zmom^r^^vrc7.j:i-\^:^^y'' 
15 f3iE^mmir^^tf}^x^^o 

m 5 ©^B^tC^^MO-^tJiirS 6 I mm<Dm7t:lj^\Z$>-DX\t. ^fe 
jg ^ r> 3, - A © J; DC S tSffl -j? i - A 0 Ifi 0 :b -& ® 

n^b^miz^^ s o I s<Dff ^ ^'e&^t:i^^-r ^ ;i t-m^Bx^^o ^ 
r^^^mi^^mm^^B^zr^m-r^^hti^x^^. 



6 



wo 2004/038790 



■T/JP2003/013514 



m7(D^m\t. ^5^rc\t^6 (D^BM\Z^\^^X. ±WBIH]gK?^^X@T 
15 $>^o 

. m^\t. 1 0 t o r r, ^r^TTtf ^ 0 '^^^\t.<ik^(DilhM^^ 

20 m.o^mmz^m'^^^o 

^®#j^iijii-r ^xg^^t^M D -^t^ii: s o I mmomm:^^'^^^, 
25 mi2(Dmm\t. W'vs^iz:i5i^xm-^-^^m-fsi^ s o 1 mf}'^i^0^-^tirz 

M 0 -^t^ir S O I ^mx. S O I jiT-*fe^l'iB15:^J;i C M O S o 



7 



wo 2004/038790 



yjP2003/013514 



^^'^^'^y^%r^\tTi-u^mm^uy^^m0.\.r^f^ii>. ^ti^(Dm^ 

mi 3©^BJ«, ^ 1 2 ©^BJ(c:feViT. ±tB SO ISTftfe^V^gP 

S o 

- O^V^IfU^tZ C MO S □ ^ (D«^#fi7'D ^7 ^ ^i3^T-5il-&, 
'mi 4(D^B^«. mi 3 (D%BJfc43ViT. JilESO I jll?«t>^^V^§|5 

mi 5(D^B^\t. mi 4(D^BM\z^\,^T. ±lESO I STftfe^V^g^ 

mim\-t. ^(D^BMomi <Dmmm\zi^^s^K)^iDi±s o imm<Dm 



8 



wo 2004/038790 



VJP2003/013514 



^ 3 Eitt. iio^BjoB 1 (Dmmmiz^^Mr)^t>^s o i m^^zm 

10 

c(Dmm(Dm2 commMizm^M d ^t)-^ s o i s^©^ 

^ 7 inji, eio^Bj©^ 3 <D^mmiz^^mK)'^t)^s o i sis^m 
15 7&:^m\z:isn^m^mm'tf3L-/\(Dmmj:m^^-ryu — zy- h-eab§o 
ji. ^©^Bj®ii3 (Dmmm\z%^9A o -^b-a- s o i m-m(Dm 

So 

25 ^ 1 3 Ei§#BibT. z.(D^m<Dm 1 <DmmM\zm^MK)^t> 



9 



wo 2004/038790 



7JP2003/013514 



\z. m-^fi^^^^^^mct. ^n^y)^^^^mdi!)'^. ^n^enm^mm-r 
j#$ti(Z)soiaioA7j)^ c (D±yj\z\tm-^ t 2 o s o i s i 

10 -^n^:! ttfji^o 

M © ^ M ^ ^ ^ $ e to Bf ^ ^ # T tk ^ -f ;r > ^ :t > a A -r ^ o 

• 15 o 

n (D^'ttiiffi >- U 3 >':> 31 — A 1 0 <7)^® ic. ^;^;:l4-r:t> 

X y ^ > 'if m ^^X . r?§P®^lmm2X^$0. S/zmcDIHl^lO 

d -t. mnmm l mm2X^$ 1. 0 uTcKDHnmi 0 e t^^ :t>j:- 
y^y-^flZ^O^^-f^o Him (b) tlX>y 5^>:i7^^(D^ll^^bX 

x.—/\ 1 0 (DBU 1 0 d , 1 0 e ti^t5mii^,'&0±^\Z. U u >m 

^tmi 0 ftimj^-t^o mim (c) \tmitmm^'i^(Dm^^^r, 
25 g^vix. ?s&ji^^u n >'^x-A 1 0 ©^M m^'^m-r^M) 



10 



wo 2004/038790 



7JP2003/013514 



itSiSfflC7x — A 2 0 t(DmiZ\t. moMU 1 mm2Xl^$ 0 . 5 ULm(D 
3 0 a t/O^&fcC^^i^S/iJ^ilig^n'g) II t fdJ^^o ^ 2 EI (a) U^O 

i&$aa ( 1 1 0 o-c. 2mm) ^noo 
cn'E>(DmMs 7jc*AVP:7M^ 1 0 a e> V ?&ftSffi':7x-A l o (Z) 
15 ^^^^ (^mmu^) ibimm-^n^o m2m (b) \tmmmzm<\:m 

^ttMffi'i'x-A 1 0 ©iijii®^, cMP^as mm) ^tc^t 
yi^m^-'^^m-r^ctx-. Mo-^t^-ers o i st^j&M^M^n^o B2 
2.0 m (c) cojfcf^^^^T. mm\z^K)m'&m^ x.-/\m:mf}m'm<\: 

fe4^^.^^-ro z:(D s o I mwL\z;^^x\t'm^ (Dmfsi^^m c , dt^^ 
^'^t^'itmizmjj^-^ti^B^. zLtii^o^mc, d(Oti:±©s o i s i 

25 0 A(^»^}i^tL^nS75:^. iSV^^P d JCti^Vi (jm^tl) SOI 
m 1 0 A^^. {gVi^p c (ip$t2) SOIjilOA;{>^ 



11 



wo 2004/038790 



VJP2003/0 13514 



CUO S n-yy ^ ^mfj^-f^o CMO S Ui^ y ^ (Dm0^^i$.^t. 

P>?^yi^(D»2^lH]S§. CMOS n >^ y ^ < m CD h y > 7. :^ . 
10 h y >z^Xi^ (D^-^ S O I xAW Xfj;^^ 

y 'f±\zm^^m7t(Dm'^^mm-r^z.t-^^x^^o 
15 ^(Dmmm\zm^M^-^tD^s o I mu(Dmm:^^(DWWL\t. m4:m 

\z^-r^t)\z. 7Km-( :t>mA(Dmi:mx. S-r> ?Sttliffli/U n 
x-Ai 0 (M®) \zzy U n x-- A^]^ 1 0 b ^Xti37 

4^v'^;i/fifeS$1i:, ^^Vi-t:, U 3 >^*;l/V - ^ 1 0 b (D^MiC 

vu 12 >mm 10c ^,BicbTxb°i$'^v^;i/^:S$ii^ ;i ^i;:^^o 
m) iz^r)3\^±H^n. x^^x. mud, ^yy\ jiy^>if. m 

;i(^->U 13 >>Jr;V^r - 1^ A (S i G e) Wmi 0 b 
ttSffl '^7 X — ;\ 1 0 i^r^^gP^^-^^ VM'SS iGeMlObF^^C, feb 

25 < «s i G e Mi£T©-> u n >mup^\z7}<im-( ^ >mmf}^ ^- ^ tU^ 



12 



^^r/JP2003/013514 

5 ^CDiagU 2 0 a , 2 0 b 55>t?^gfe$ tl ^o tl e> (D IH|gP'2 0 a , 2 0 b 

HS?^cC e>iiTt/^^„ iin^i, h-^Xi:7 ^ffiVi;^cX^:/^>' 

03^15 2 0 a, 2 0 b ^^^i^ $ fc tj-^-:^ » t-75:t»-&. IH1$B2 0 a 2 IH 
10 ©X^;/ 5^>^TIHIgi5 2 0 b J: D t>W< . #0 ^ 2 ^ X ^> 5^ > 

®j*^{t:i^2 0 c fcj:o^i[$n§c ^nmWim^ :^-^\2 o\t 
15 -euT. n 6 Hid^-Ti; -5 Jc, 3:ne> c^sttMffl'i^x— A i 0 feckiJ^ . 

A 3 0 ^^mt^o 

'ttiit>%. m^<D*^^^T (M^ti*^^^ >AF^T), ^^mm^ 

a: — A 1 0 CDvU 3>^mi 0 c ©^M ^^itS^ffi ^7 ai -7\ 2 0 

^bT> ifi t)'&t3i±'^a:-A 3 0 ^s, kmi\:,-p \zn fixf^^om 
^mffim-^n^o -rts^t)-^. mm^xmrnm.. soot:, imm<D^n^ 
Ti^m^ :t>^xmm i o a tc:7jc*A >^;i/§ji^^i-^o 

m^^X. 1100°C, 2PtrBT©MD'&t?-^^M^^tT^o 



wo 2004/038790 




13 



wo 2004/038790 ^ ^/JP2003/013514 

tm-\^mmo i o t(Dm^36^) f)^^^\^mm^:r.-;\ i o ^^m 
gi $ n ^ . 

fcX-/5^>^^lC J; Di^^b. ->U n>^ai 0 c ^SS$i±^o llclT 
10 ^^nJ: O^'c^ViX^y > h/&^i£^$n^o ;i(7)X^;/5^>i;/M 

^UT, ^1© S O I S 1 0 A©#S?i 2 0 a. 2 0 b O it^gPrJ^- ICR/f 

^(D^o\z. ^SttUffl'^x — A 1 0 c^^Mlcs^U :2 >y;i'*7X'^ A^ 
m 1 0 b ^5/ >J n >»m 1 0 c a: |liM^^> JL\di^ ^ ^ . 

n ymm i o c ^?s<4s i oAtr^M'^'&t^-t^so is 

1S©iait^^*^Mfflb;^c©-c> tiJgi®^i->U n >y';i'Tx AM i 0 b 
20 L < ^vU :3 >y;i/-7X'^ A^m 10b ©itT ©?S14S ffl >^ U 3 > 

-^jQ-A 1 0-e55D, ^<Z)^X>y5^>^'JC^0^^P^I^*bTVi^(D 

25 ^-f X, ®mD . ^ If X^y 5^>iJ7\ W0-r^ ^hX. j» $ 7 2 

5 Mm, it^ 2 0 0 mm, 4. 0x10 17 atoms/ 



14 



wo 2004/038790 



VJP2003/013514 



7 m)o 

■ C: '^7 a:-A 1 0 OF^^MC, « ^ ^ A ^fi ^ 

^ffiUT. 1 0 0 k e VOtPit-BJEtCcfc D ^ ^ (D >^ x - A^M#1:0^ e> a 
5 X^-^fJ^I^ 2 urn tfS:^ \Z7Km^ 5 . OXlOieatms/ 

c m2 Ti^AT^o z.tnz^<o . ii^ikmrn^y 1 0 omiMom^m 
■^^miziKm-i :t>^xm 1 o sL-^^^-m&oizmm-m^i^xmi^-^n^o 

10 ^A^^-^< HO^^SISffl'^a:— A 2 0 fCt*, X If > 3 - h j: D . 

^iz. mnwm 1 mm2 (7)A:$^ - >?L^Hlf ^^7ctj-JF^^T§» 

^UT. S ©/N'^-^TL^^L-Tx ^ItS^ffi X — A 2 0 

15 ®CD— II P®^ 1 nim2X^$ 0 . 5 u- m <D mWn (D 2 0 a - 

^ P®^ 1 mm2X^^ 1 . 0 At m©it^(^tH]§15 2 0 b <h ^ :r > X >y 

■^(^^> il(D^^S^ffl'>a:-A 2 0 ^l^^-ftll^fcif Ab, ^PF^I^cm 

mm(Dmm:^' 7.^'mvjh^t^^^6 9 0 0 x^TH^m'fb^aJi-r^o cmicici; 

20 IHlSI52 0a, 2 0 b ©F^M^J^^'^t^^itS^^'^x — A 2 0 

mM(^^#tC, iP$0. 4 Ai mO^Mii® 5> U 3 >M{l:M 2 0 c :;?)^^^^ 

-€-n:;&^ e>,fllftSffl':7a:-A 1 0 (D7y.m^ :t>f^Xm 1 0 a#iJCD®^:> 
^ft««ffl^7x-A 20©IlDgl5 20a, 20 h (Dm^mom t ^^tl^ 

25 naso-a-t^iirst UT. ^?aT, *sgsi^T> x-A 1 0 

iij^itS^ffl'^ oc-A 2 0 ii^M^Ja'&t^'li:, M D oi - A 3 0^ 



15 



wo 2004/038790 



yjP2003/013514 



mj^T^ im9m)o ^Ot^. ^^^*l^ttlOTorr JB^TTfe^o 

10 nfe5>u □ >M<i^M2 0 c ©^^^y^^^iia&iz.^v'U n >m^bm3 O a t?^ 

§o il ©±iJ^)3A^ V U 3 >^'fl^M 3 0 a © j¥$ 0. 4Atm.-ea5^o 

15 ^?I^a, b §?^^-r^ ^1 <hd^T#^, 

;^^c:ifAb. M*:^*x®^HmT-Tr. 5 0 0 T: . . 1 BtFe^© A-7*;i/?^^ffi 

20 llOOt:. 2 BtrB^TM D ^t>i±fima^tT"5 o JiniCj; 

D^ ^'I4jiffl'^a:-A 1 0 t SIS^ '5' a: - A 2 0 i: (D IA D ii: 5^ 

-A 1 ^(n>y^W:f^^'^ifi^m\^'x:.^'<&mmt) ^-)\ 1 o^tMiP^n^o 



16 



WO 2004/038790 ^^T/JP2003/0I3S14 

^n/&^^)^ ^(D^i^B 1 0 Aommm'Si^mit'r^rci^. cmp (c 

hemical Mechanical Polising) ^JO-ii^ff 

10 n^r:iit^mmumo x.-/\(Dm:mizm^^m^v. nocn^ 

^ ?^ U ^ ® ^ IiS «9 :b -& M ^ b T P ffi X - A i: ^ it ^ 1^ ffl 

15 -mm. m—^y:f±\zmti:^m'?mmi^mmr'^^t-fy^'i?^^o 

^^Lt-^^-v^^. :i(Dm^. ^<Dm^(Dmm^^j}^m\zmm~r ^ ci 
T#^o sfe, 't(Dm^(D^^^\z-o\^^xmmf3imm^mw^mtt^ 



17 



wo 2004/038790 



'/JP2003/013514 



■ m ^ (D m m ■ 

5 -^toiiS O I SfetC43ViT, 

Jbt3|fe,&B^^SP^^^■TrVi^Mfi K) ^t)-^ S O I mUo 
2. ±tB^Pii> ±IBMD-^^i± S O I Sfe®¥®I^.TitiC(Z)^StC?^ 
.^^nxVi^lf^:^ 1 tC|5m®Pj&J9'B-*3i±S O I mUo 

10 2 lCfBm(7)M D'g-t>i^ S O I 

-^^b-a- s o I mUo 

o I m^w^^-r^Mmum t^m ^.tc^d ^t^^ s o i mu(Dmm:f3^&o 

20 6. ±fB[!£IB&?^^KX@Tt3:, ±fBS14jSffl x -A ® *5 J; 0^ ^ /^c 

5 tdiBm^MD-grt^ii-s o I mu(Dm7t:^^o 

7. JbfB[H]^P?I^^X@T«. ±fBSftJiffi'^ai-A0SM*5cklD^^:^c« 

8. ±tEM^^t>itj:m-vu. ±f^^^mm'y :r.-/\<Dmo^t)-^m^ 



18 



^ ^r/, 



wo 2004/038790 ^^T/JP2003/013514 

5 7 (Di^^-fM^ 1 :mizmm(DB ^t>^^ s o i mm(Dmit:^mo 
5 10. ±tBMJ¥xp«> mK>^t>-^^m(Dm^mm^ :c-/\^mw\. mm 

10 mmp^ii^^m^mm^ :c-/\(Dmmm^mm-r^j:n^^tsmMm 5 

o I a^T. ^© s o I mx^mhrni'^^^^iz cuo sui^y \z^^m 
15 !fmm^uv ^•mmm.-^nr^i^mw^mm.o 

13. ±IB S O I V^gU^fC, CMO S D>5«;/ >7 cDS^^^-fiL:?' 
□ ^;/^5&^^?^^iK$nfcii^^l 2 lcBBm(D¥#^^ao 

14. ±fBS O I ST*fe^VigK^M:i. h ^ > i^T. ^t?^^ $ nfc 
it^^l 3 fcf3mcD###:Seo 

20 15. ±WBS O I jn?*fe^V^gi553't3. ^y-JT.^ (D^^ 

mm^rif^Lm^m i 4 t'fB«cD^^#:^a, 



19 



wo 2004/038790 ^ ^'/JP2003/013514 

[2 0 0 4^3^220 (2 2. 0 3. 2 0 0 4) H^^^^gS : mmmW<D 
m^(DmM3. 4. 7. 8. 9. 1 ORXfll\•m^E^i^fz■.iiim^^<D 

m-^(omM 1.2.5 6 i-tm ^ nf htitc ; 

1 . am) 

2. cmm) 

5 3. mjE^) ^^^^ I mt. ^(Dso I m^^i^r 

I S=Ko 

10 4. (MiE^) T'A<X;^>^^?l^^^n^SO I CK^SO I s=&^^i- 

JitB S O I I^^C43 V^Tj?^ /O^^^T^j:^!!^^ 3 ^vl2m<^IiS D 

-^to-fr S O I 

15 5. cmm 

6. (^-iJI^) 

CD ^ ® H $15 ^ ff^ )5K T ^ H ^15 ff^ i5K X <h , 

ei©ii5D'&t)ii-'^x — A(^^-^, ±fBMtt®^ x-A ^MffbT S 
tDin: S O I m^©m5t:^feo 

20 



wo 2004/038790 ^■t/JP2003/013514 



rcm>km i JcfB«©i,5 o ^t^^ s o i st^^^it:;^?*. 

5 fs^n^m-^^ 7 {C|B«<DPfi D -^toit S O I 

i'J. W0f ^Xg$r^tr»^:^ 7 frCs5m(^Ii5 0^fc)-&S O I 

10 •5X@^^^, 

M^l*i/J>^ e.?£^4effl^7ac«-/^(^)^®#JS:ilJI|•r^Xig^^^^it5lt:^ 7 tc 

tBmc7)Ifi D -g-toii- S O I »tS©^5ty^?io 

1 2 . ViTff^T&^^Mfi:^ S O I S >5>^^ ?^ $ n fclfi 0 '&t:)ii:S 

15 OIS^T, -^CO S O I jlTr*t)^Vi^;$^t CMO S ^ iCi; 

m-^'uv ^fit^ © fill © p< ^ U a y o ^ 43 J: ^ ;t T :^ □ 

13. ±tB S O I STS C MO S □ ^> ^7 ©S^^^jS:^* 

20 14. ±IBS O I h ^ > X $ ti;^c 

i»^:Sl 3 }-fBm(D^^#:^a„ 

15. ±fBS O I h ^ >'i/7.i$' ©5^^ ^-Jl-zi^ 

25 

21 



wo 2004/038790 



1/8 



/JP2003/013514 



im 



i i if ^ ^ ^ ^ i ^ 



(a) 



AO 



V 



(b) 



10 



AO6 



■I0d 



- — 10a 



10f 



(C) 



wo 2004/038790 ^Vr/JP2003/013514 

^ 2/8 

12111 



(a) 



30a 



no 



—30 
-20 



(b) 



-10 

-30a 

-20 



CMP 



0 



(C) 





1 / 




d 


C 20 



30a 

^-60 



wo 2004/038790 ^jj^ ^^r/JP2003/013514 

3/8 




AO 



0 



-10 C 



-10 



V 



lliiiiilliiii 



noc 



-10b 



10 



10a 



wo 2004/038790 T/JP2003/013514 

4X8 



^5 



-20 



0 



20a 



20b 



20b 



-20 



20a 



20b 



20b ^20 c 




wo 2004/038790 



5/8 



T/JP2003/013514 



10b 



10C- 

20C' 
(303) 



10 



J ^ ^ / ^ ? ^ ^ ^ ^ ^ ^ / ^ / ^ //////// ^ ^ IT 



20 



7 



23 



30 



20a 



2bb 



20C~ 
(30a) 



a 



-10b 

-10C 



10A(10C) SiGeKI^^, CMP 
30a 



# # ^ jr ^, 



wo 2004/038790 



6/8 



T/JP2003/013514 



"10 





f ^ 








1 ] 


1 ' 


1 \ 


' \ 


1 \ 


1 \ 


' \ 








1 


; 
1 
\ 



I 

I 
/ 

Ida 



wo 2004/038790 



# 



7/8 



T/JP2003/013514 



8 




20b 



20 a ^20a 
1 



-20 C 



^ ^ ' ' ' ' ^ ^ 



wo 2004/038790 ^■:T/JP2003/013514 
^ 8/8 • 















7 


i 







-10 

- — ioa 

-20 



'10A 



CMP 



^ ^ ^ £ jr ^ , 



'10A 

-30a 
-20 



# m 



INTERNATIONAL SEARCH REPORT 


International appIicatioD No. 




PCT/JP03/13514 



A. C3U\SSIFICATION OF SUBJECT MATTER 

Int.Ci'' H01L21/76, H01L27/04-27/12 



According to International Patent Qassification (IPC) or to both national classification and IPC 
B . FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. or H01L21/76, H01L27/04-27/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 




EP 191476 A2 (KABUSHIKI KAISHA TOSHIBA), 






20 August, 1986 (20.08.86), 




X 


Full text; all drawings 


1-10 


Y 


Full text; all drawings 


11-15 




& JP 61-184843 A 






Full text; all drawings 






& US 4710794 A 






EP 1213748 A2 (SHARP KABUSHIKI KAISHA), 






12 June, 2002 (12.06.02), 




X 


Full text; all drawings 


1,2,5,6,8-11 


Y 


Full text; all drawings 


4,12-15 


A 


Full text; all drawings 


3,7 




& JP 2002-164521 A 






Full text; all drawings 





>n further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 
document defining the general stale of the art which is noi 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority c1aim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date cla imed 

Dale of the actual completion of the iniemaiional search 
14 January, 2004 (14.01.04) 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory undcriying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

27 January, 2004 (27.01.04) 



Authorized officer 



Telephone No. 



Form PCT/ISA/21G (second sheet) (July 1998) 



# 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/13514 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to clmm No. 



X 
Y 
A 



JP 9-135030 A (Hitachi, Ltd.), 
20 May, 1997 (20.05.97), 

Full text; all drawings 
Full text; all drawings 
Full text; all drawings 
(Family: none) 



12-15 
4 

1-3,5-li 



Form PCT/lSA/210 (coniinuation of second sheet) (July 1998) 



ItbSS-^ PCT/'JP0 3/135 1 4 



A. mm(^m-t^s^m<o^m mmMw-^^m (i po ) 

Int. Cl^H0lL21/76, H01L27/04-27/12 



pssrfTofcS/>Psaif4 mmm^s^m dpo ) 



Int. Cl'H01L2l/76. H01L2 7/0 4-2 7/12 



1922-199 6^ 
1971-200 4^ 
1 9 94-2 0 0 4^ 
1996-200 4^ 



X 
Y 



X 
Y 
A 



EP 191476 A2(KABUSHIKI KAISHA TOSHIBA) 1986. 08. 20. 

&JP 61-184843 A, ±X, ^0&US 4710794 A 

EP 1213748 A2 (SHARP KABUSHIKI KAISHA) 2002. 06. 12. 

^X 

^x -^m 

&JP 2002-164521 A. ^X 



I- 10 

II- 15 



1, 2, 5, 6,8-11 
4. 12-15 
3,7 



roj ami^x^mTT. mm. m^m'.cmR-r^x^ 



r&j ./■^T' 1^ }. 7 5 y —xn. 



1 4. 01. 2004 



B:^IB#ff/t (I SA/J P) 
S^2#-§- 100-8915 
m^^T-ft e EIS>4S ^HT g 4 # 3 - 



?7. 1_ 2.0 04 



^§1 B 



4M 



2 9 3 4 



aiS#-§- 03-3581-1101 3 4 6 0 



«IS;PCT/I SA/2 1 0 (m2-^-i;') (1 9 9 8#^7^) 



# m 





mmmm^^ pct/jpo3/i35i4 


c im) . 










X 
Y 
A 


JP 9-135030 A(|5fe5S:;#i± U iLmim) 1997. 05. 20, 

±m 


12-15 
4 

1-3, 5-11 



^S^PCT/ I SA/2 1 0 m2^—>><Dm^) (1 9 9 8^7,^) 



